Suppression of myofibrillar protein degradation after refeeding in young and adult mice.
A diet containing adequate amounts of protein rapidly suppresses myofibrillar protein degradation after refeeding in young rats and mice. However, it is unclear whether this suppression is seen in adult animals. This study was undertaken to compare dietary protein-induced suppression of myofibrillar protein degradation in young and adult mice. Reductions in rates of myofibrillar protein degradation measured by N-methylhistidine (MeHis) released from the isolated extensor digitorum longus muscle were found at 4 to 7 h after refeeding in both young (7-wk-old) and adult (8-mo-old) mice, indicating that the response time of feeding-induced suppression of myofibrillar protein degradation was the same. When young (8-wk-old) mice were fed a 20% casein diet (20C) for 1 h after 18 h starvation, the rate of myofibrillar protein degradation was significantly decreased at 4 h after refeeding; however, mice fed a 10% casein diet (10C), 5% casein diet (5C), or protein-free diet (0C) did not show suppression of myofibrillar protein degradation. Adult (8-mo-old) mice fed 20C or 10C showed a reduction in the rate of MeHis release. The plasma concentration of leucine in young mice was only higher when they were fed 20C. Adult mice fed 20C or 10C showed higher plasma concentrations of leucine. These results suggest that postprandial suppression of myofibrillar protein degradation occurs in adult mice as in young mice, but the adult mice respond to a lower amount of dietary casein compared to the young mice.